
Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



© 595 411 



© 



EUROPEAN PATENT APPLICATION 



@ Application number: 93202950.7 
@ Date of filing: 21.10.93 



© int.ci.5: G11B 20/12, G11B 27/032 



© Priority: 30.10.92 EP 92203342 

@ Date of publication of application: 
04.05.94 Bulletin 94/18 

® Designated Contracting States: 
AT DE ES FR GB 



© Applicant: PHILIPS ELECTRONICS N.V. 
Groenewoudseweg 1 
NL-5621 BA Eindhoven(NL) 

@ Inventor: Rijckaert, Albert M.A., c/o INT. 
OCTROOIBUREAU BV 
Prof. Holstlaan 6 
NL-5656 AA Eindhoven(NL) 



© Representative: van der Kruk, Willem 
Leonardus et al 

INTERN ATIONAAL OCTROOIBUREAU B.V. 

Prof. Holstlaan 6 

NL-5656 AA Eindhoven (NL) 
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© A magnetic recording arrangement records a 
first digital signal, for example a subcode signal, in a 
first track portion (TP1), a second digital signal, for 
example a digital audio signal, in a second track 
portion TP2, and a third digital signal, for example a 
video signal, in a third track portion (TP3) in a track 
on a magnetic record carrier. The first, the second 
and the third track portions are separated from each 
other by means of edit gaps (G3, G*). Moreover, 
viewed in a direction from the beginning towards the 
end of the track, the first, the second and the third 
digital signal are recorded in this sequence in the 
first, the second and the third track portion respec- 
tively, and the length of the third track portion is 
greater than the length of the second portion. Fur- 
thermore, the length of the second track portion is 
greater than the length of the first track portion. 
Preferably, the length of the edit gap (G3) between 
the first and the second track portion is smaller than 
the length of the edit gap (GO between the second 
and the third track portion. 
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The invention relates to an arrangement for 
recording a first digital signal, for example a sub- 
code signal, a second digital signal, for example a 
digital audio signal, and a third digital signal, for 
example a video signal, in tracks on a magnetic 
record carrier, on which record carrier the tracks 
extend parallel to each other and at an angle rela- 
tive to the longitudinal direction of said record 
carrier, the first digital signal being recorded in a 
first track portion, the second digital signal being 
recorded in a second track portion, and the third 
digital signal being recorded in a third track portion 
of the tracks, which arrangement comprises an 
input terminal for receiving the first digital signal 
an input terminal for receiving the second digital 
signal, an input terminal for receiving the third 
digital signal, and recording means for recording 
the first, the second and the third digital signal in 
the first, the second and the third track portion 
respectively, which first, second and third track 
• portions are separated from one another by means 
of an edit gap. 

An arrangement of the type defined in the 
opening paragraph is known from the published 
European Patent Application EP 483,873 A2. Gen- 
erally, a synchronization signal is recorded in the 
tracks at the beginning of these tracks. Moreover 



the first digital signal is generally an ATF signai 
intended to enable tracking, so that a reproducing V 
head can be positioned correctly at the beginning 
of a track to be reproduced. The edit gaps have 
been provided to enable editing. This means that 
after a recording on the record carrier has been 
made, for example, only the digital audio signal is 
overwritten in a subsequent edit step and the video 
signal remains intact. 

It is an object of the invention to provide an 
arrangement having an improved edit facility. To 
this end the arrangement in accordance with the 
invention is characterized in that the recording 
means are adapted to record the first, the second 
and the third digital signal in the first, second and 
third track portions in such a manner that, viewed 
m a direction from the beginning towards the end 
of the first track the first, the second and the third 
digital signal are recorded in this sequence in the 
first, the second and the third track portion respec- 
tively, and the length of the third track portion is 
greater than the length of the second track portion. 

The invention is based on the recognition of 
the following fact. During an edit step locking-in is 
effected to the synchronization signal situated at 
the beginning of the track and the magnetic head 
can be positioned correctly on the track by the 
detection of the tracking information present in the 
first track portion of adjacent tracks. As a result of 
drum jitter during editing it may occur that the 
length of the track portion recorded in the edit step 



■s no longer in conformity with the length of the 
overwritten track portion. Moreover, as a result of 
on the one hand, the non-straightness of the ruler 
and. on the other hand, the position of the record 
s earner against this ruler the magnetic head is no 
longer situated on the original track but has de- 
viated therefrom in a lateral direction. 

Editing a track portion of greater length leads 
o a larger length variation and may result in a 
>o larger lateral deviation than in the case that a track 
portion of smaller length is edited. If track portions 
of comparatively great length are situated at a 
more advanced position in a track this may result 
in a subsequent track portion being partly overwrit- 
'5 ten or ,n the next track portion no longer correctly 
joining the end of the edited track portion. This 
may g.ve rise to problems when the tracks are 
subsequently read out. By arranging track portions 
of smal (er) length at more advanced positions in 
20 the track the length variations and the lateral vari- 
ations will be smaller, which reduces the likelihood 
of a following track portion being overwritten and 
which ensures that a subsequent track portion bet- 
ter adjoins the edited track portion. 
25 The step of arranging longer track portions at 

more backward positions in the track further has 
the advantage that preceding edit gaps in the track 
can be shorter because editing smaller track por- 
ions results in smaller length variations of these 
so track portions after editing. This enables more in- 
formation to be accommodated in the tracks than in 
the case of edit gaps of maximal length based on 
the maximum possible length variations during ed- 
iting. y 

35 The invention will now be described in more 

detail hereinafter. In the drawings 

Figure 1 illustrates the format of the signals 
recorded in a track, 

Figure 2 shows two tracks recorded by means 

40 of two different arrangements, 

Figure 3a illustrates the process of editing a 
track portion containing video information in a 
prior-art arrangement and Figure 3b illustrates 
the edit mode of an arrangement in accordance 

<5 with the invention, and 

Figure 4 shows an embodiment of the arranqe- 
ment. y 

Figure 1 illustrates the format of a track as 
recorded on a magnetic record carrier by an ar- 

so rangement of the helical scan type. The left-hand 
end of the track shown in Figure 1 is the beginning 
of the track and the right-hand end is the end of 
the track. The track comprises a plurality of contig- 
uous track portions. The track portion G, is the 

55 preamble track portion, also referred to as "clock 
run-in " track portion, which comprises 47 25-bit 
preamble code words, also called "clock run-in" 
words. These 25-bit clock run-in words are de- 
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scribed comprehensively in the published Euro- 
pean Patent Application EP 492,704 A1 (PHN 
13.546). The end of the track is constituted by the 
postamble track portion G5. This postamble track 
portion comprises 47 25-bit postamble code words. 
A postamble code word is the inverse of a pre- 
amble code word. 

The track portion G1 is followed by the track 
portion TP4 which contains inter alia synchroniza- 
tion information and a tracking signal. This track 
portion has a length of 86 25-bit words. The track 
portion G2 is an edit gap having a length of 37 25- 
bit words. 

The track portion G2 is followed by the track 
portion TP1 which contains inter alia subcode in- 
formation. This information may be absolute and/or 
relative time information and a table of contents 
(TOC). This track portion has a length of 45 25-bit 
words. The track portion G3 is also an edit gap 
having a length of 52 25-bit words. The track 
portion G 3 is followed by the track portion TP2 
which contains digital audio information arranged in 
423 25-bit words. The track portion TP2 in fact 
comprises 9 rows (or sync blocks) each having a 
length of 47 25-bit words, as described in Eu- 
ropean Patent Application EP 492,704 A1. The 
track portion G* is an edit gap having a length of 
62 25-bit words. 

The track portion G4 is followed by the track 
portion TP3 which contains digital audio informa- 
tion. This track portion has a length of 4136 25-bit 
words. The track portion TP3 in fact comprises 88 
rows (or sync blocks) each having a length of 47 
25-bit words, as described in said European Patent 
Application. 

As already stated, the edit gap G2 contains 37 
25-bit words. In fact, it comprises 19 postamble 
code words followed by 18 preamble code words. 
As stated, the edit gap G3 contains 52 25-bit 
words. In fact, it comprises 34 postamble code 
words followed by 18 preamble code words. As 
stated, the edit gap G* contains 62 25-bit words. In 
fact, it comprises 44 postamble code words fol- 
lowed by 18 preamble code words. 

In an edit step the track portions TP1 , TP2 and 
TP3 can be overwritten in an edit mode. The track 
portion TP4 remains intact because this portion 
contains the synchronization information and the 
tracking information required to enable editing. In 
an edit step it is thus possible to overwrite only the 
subcode information, or only the audio information, 
or only the video information in the respective track 
portions TP1, TP2 and TP3 with new information. 
However, it is also possible to overwrite two or the 
three track portions in a track. 

Figure 1 illustrates that as a track portion, such 
that track portions TP1, TP2 and TP3, becomes 
longer it is situated further backward in the track. 



Figure 1 further shows that the edit gaps, such as 
the edit gaps G2, G 3 and G*. become shorter as 
they are situated at more advanced position in the 
track. 

5 The object of these steps has already been set 

forth in the introductory part. 

It is now assumed that the tracks have been 
recorded in an arrangement with such a tape trans- 
port that the tracks deviate to one side. In Figure 2 

70 this is represented by the track 2 shown in solid 
lines. Subsequently, an edit step is performed in 
another arrangement which has a deviation to the 
opposite side, see the track 3 shown in broken 
lines. 

75 Now it is assumed that in a prior-art situation 

the track portion containing the video information 
has been recorded in the track before the track 
portion containing- the audio information. This is 
shown in Figure 3a. It is further assumed that the 

20 track portion containing the video information is to 
be edited. As the track portions TP1 and TP4 and 
the edit gaps G1, G 2 and G 3 include a pilot signal 
in the digital data an arrangement comprising a 
tracking mechanism will follow the existing track 2 

25 in Fig. 3a until the edit gap G 3 is reached. Subse- 
quently, the arrangement changes over to record- 
ing, so that tracking is then not possible. Thus, the 
arrangement will record the track portion with the 
new video information in accordance with the curve 

30 as represented by the track 3 in Fig. 3. The newly 
recorded track portion with the video information is 
represented by the broken line 2' in Figure 3a. As 
this track portion is comparatively long the lateral 
deviation relative to the original track will be large. 

35 It is evident that this will no longer yield a correct 
linkage with the remainder of the information in the 
track 2. 

Figure 3b shows how the track portion TP3 is 
edited if this portion is arranged at the rear in the 

40 track because the track portion with the video in- 
formation is the longest track portion. In the edit 
mode the track portion TP3' is formed. The lateral 
deviation of the track portion TP3' relative to the 
track portion TP3 is not a problem because the 

45 track portion TP3 is no longer followed by any 
information to be read. 

It is now assumed that the track portion TP2 
containing the audio information is to be overwrit- 
ten in an edit mode. This results in the track 

50 portion TP2' shown in broken lines in Figure 3b. It 
is evident that the lateral deviation relative to the 
original track portion TP2 is smaller, so that during 
subsequent reproduction returning to the original 
track 2 can be realized by the tracking means 

55 within the edit gap G*. 

Figure 4 shows diagrammatically an embodi- 
ment of the arrangement. The arrangement com- 
prises a first input terminal 10 for receiving a digital 
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audio signal and a second input terminal 11 for 
receiving a digital video signal. The digital audio 
information is processed in an audio signal pro- 
cessing unit 14 in a manner as described in Eu- 
ropean Patent Application 492,704 A1. The digital 5 
video information is processed in a video process- 
ing unit 16 in a manner as described in European 
Patent Application 492,704 A1. However, within the 
tracks the sequence of the track portions in which 
the audio information and the video information is w 
recorded differs from that in said Patent Applica- 
tion. 

The arrangement further comprises an edit-gap 
signal generator 18, an ITI generator 20, an index 
generator, an index generator 22, and a central . 75 
control unit 24. The outputs of the generators 18, 
20 and 22 and of the processing units 14 and 16 
are each coupled to a terminal of a multi-position 
switch 26, which has an output terminal coupled to 
the write heads 28 and 30 arranged on a rotatable 20 
- head drum 32. 

The central control unit 24 is adapted to control 
the generators 18, 20 and 22, the processing units 
14 and 16 and the switch 26. A control signal input 
42 of the central control unit 24 is coupled to an 25 
output of a detector 40, which is arranged at a 
stationary location along the circumference of the 
drum 32, which detector supplies pulses which are 
a measure of the beginning of a track. 

When the recording of a track, such as the 30 
track in Figure 1, begins the control unit 24 is 
responsive to a pulse applied via the input 42 to 
generate a control signal for the edit-gap generator 
18. The control unit further generates a control 
signal for the switch 26 to set this switch to the 35 
upper position. The generator 18 generates the 
preamble or clock run-in signal to be recorded as 
the track portion G^ in the track. Subsequently, the 
control unit 24 generates a control signal for the ITI 
generator 20, and a control signal for the switch 26, aq 
which is then set to position d-f. The generator 20 
generates the signal to be recorded in order to 
obtain the track portion TP4 in the track. After this, 
the control unit 24 again generates a control signal 
for the edit-gap generator 18 and a control signal 45 
for the switch, causing it to be rest to the upper 
position. The generator 18 generates the signal to 
be recorded as the edit gap G 2 in the track. Subse- 
quently, the control unit 24 generates a control 
signal for the INDEX generator 22, and a control so 
signal for the switch 26, which is then set to 
position e-f. The generator 22 generates the signal 
to be recorded in order to obtain the track portion 
TP1 in the track. Subsequently, the control unit 24 
again generates a control signal for the edit-gap 55 
generator 18 and a control signal for the switch, 
which is then reset to the upper position. The 
generator 18 generates the signal to be recorded 



as the edit gap G 3 in the track. Now the control 
unit 24 generates a control signal for the audio 
signal processing unit 14, and a control signal for 
the switch 26, which is then set to position b-f. The 
processing unit 14 generates the signal to be re- 
corded in order to obtain the track portion TP2 in 
the track. Subsequently, the control unit 24 again 
generates a control signal form the edit-gap gener- 
ator 18 and a control signal for the switch, to reset 
this switch to the upper position. The generator 18 
generates the signal to be recorded as the edit gap 
G* in the track. The control unit 24 now generates 
a control signal for the video signal processing unit 
16, and a control signal for the switch 26, as a 
result of which this switch is set to position c-f. The 
processing unit 16 generates the signal to be re- 
corded in order to obtain the track portion TP3 in 
the track. Finally, the control unit 24 again gen- 
erates a control signal for the edit-gap generator 18 
and a control signal for the switch to reset it to the 
upper position. The generator 18 generates the 
signal to be recorded as the postamble track por- 
tion G 5 . 

Claims 

1. An arrangement for recording a first digital 
signal, for example a subcode signal, a second 
digital signal, for example a digital audio sig- 
nal, and a third digital signal, for example a 
video signal, in tracks on a magnetic record 
carrier, on which record carrier the tracks ex- 
tend parallel to each other and at an angle 
relative to the longitudinal direction of said 
record carrier, the first digital signal being re- 
corded in a first track portion (TP1 ), the sec- 
ond digital signal being recorded in a second 
track portion (TP2), and the third digital signal 
being recorded in a third track portion (TP3) of 
the tracks, which arrangement comprises an 
input terminal for receiving the first digital sig- ' 
nal, an input terminal for receiving the second 
digital signal, an input terminal for receiving 
the third digital signal, and recording means for 
recording the first, the second and the third 
digital signal in the first, the second and the 
third track portion respectively, which first, sec- 
ond and third track portions are separated from 
one another by means of an edit gap (G 3> G*), 
characterized in that the recording means are 
adapted to record the first, the second and the 
third digital signal in the first, second and third 
track portions in such a manner that, viewed in 
a direction from the beginning towards the end 
of the track the first, the second and the third 
digital signal are recorded in this sequence in 
the first, the second and the third track portion 
respectively, and the length of the third track 
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portion is greater than the length of the second 
track portion. 

2. An arrangement as claimed in Claim 1, char- 
acterized in that the length of the second track 
portion is greater than the length of the first 
track portion. 

3. An arrangement as claimed in Claim 1 or 2, 
characterized in that the length of the edit gap 
between the first and the second track portion 
is smaller than the length of the edit gap 
between the second and the third track portion. 

4. A magnetic record carrier obtained by means 
of an arrangement as claimed in any one of 
the preceding Claims. 
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(54) Arrangement for recording a digital signal in a track on a magnetic record carrier 



(57) A magnetic recording arrangement records a 
first digital signal, for example a subcode signal, in a first 
track portion (TP1), a second digital signal, for example 
a digital audio signal, in a second track portion TP2, and 
a third digital signal, for example a video signal, in a third 
track portion (TP3) in a track on a magnetic record car- 
rier. The first, the second and the third track portions are 
separated from each other by means of edit gaps (G3, 
G 4 ). Moreover, viewed in a direction from the beginning 
towards the end of the track, the first, the second and the 



third digital signal are recorded in this sequence in the 
first, the second and the third track portion respectively, 
and the length of the third track portion is greater than 
the length of the second portion. Furthermore, the length 
of the second track portion is greater than the length of 
the first track portion. Preferably, the length of the edit 
gap (G 3 ) between the first and the second track portion 
is smaller than the length of the edit gap (G 4 ) between 
the second and the third track portion. 
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